Interactions of tubulin with guanylyl-(beta-gamma-methylene)diphosphonate. Formation and assembly of a stoichiometric complex.
Complete replacement of the nucleotide on the exchangeable binding site of purified calf brain tubulin by the non-hydrolyzable GTP-analogue guanylyl-(beta,gamma-methylene)diphosphonate (GMPPCP) has been achieved by treatment of tubulin-GDP with phosphodiesterase-free alkaline phosphatase. GMPPCP binds to tubulin with a low affinity relative to GTP or GDP. Binding of the analogue is linked to magnesium ion concentration and, like the binding of other guanine nucleotides, is promoted by high concentrations of glycerol. The complex of pure tubulin and GMPPCP readily assembles at 37 degrees C into microtubules or curled ribbons of protofilaments, depending on buffer composition. Assemblies are cold-reversible at 0-2 degrees C, and multiple reversible assemblies can be observed during repeated heating/cooling cycles.